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Effect of data visualization using scratch on improvement of
creativity of preliminary coding instructors
Yongmin Kim, Jonghoon Kim
Jeju National University

ABSTRACT

In this study, we developed the activity program for data visualization utilizing scratch and applied it to pre—
liminary coding instructors and then verified its effect. The activity program was developed based on the proce—
dure of ADDIE model based on the result of preliminary requirement analysis conducted for 20 teachers of com-—
puter elementary school incumbent primary school. The developed program was organized by "O OCenter for
Creative Economy and Innovation” and a total of 21 hours set lectures and practical training for 4 weeks for 3
hours each 3 times per week in "Youth Coding Project” held at "O OUniversity” It applied to time. Application of
the program In order to verify the effect on creativity, Torrance Tests of Creative Thinking Figures A and B
were introduced and pre- and post tests were carried out. As a result of the verification, it was found that the
educational program developed in this research is effective for improving the creativity of the preliminary coding

instructors.
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(Fig 1) Data science education tool

i

]

e

Bo@ T4

5+

el 13714

),

o) th =g

AP
=

3}
Hy
o)

B
o]

2.3 &9y

e

i+

it

KR

ﬂwﬂo

il
o

e

A
=

9] 19509 4

i

gt Guilford

QEE

2]

J=E25], & A

=

Osborn(1963)2] B.#|Q1 =&, Eberle(1971)2] SCAMPER,

Gordon(1961)<]

B

L
L

(e

31, Torrance(1982)

o3

Bl
[e)

5

o«
L

SkoH24]. Guilford(1967)

3

H)
[z

ofp
!
IS

3

°©

A

=
g

1] ef A} of

)

g

2ol it} HE3H Torrance2] WA

Z (FPS : Future Problem Solving)

¢

spel

dotr 7] 93

=

=

o] W3}

o
T
il
ol 7}
0|
0
o

I

o

o ®AE B2

i3

o)



3efXE 2E¢et HO[E Al

A

&

]

L
L

=

=

A

Q7 Al
A x

L=

Eis
=

A d &5

=]

3}

dlole] #tsh a ol o
T

T ST meEbA 2 el A

B
=

oz dolE

ate] dlolE A

8 ol

=

=

Q.

[}

model

O%LMMEMJMW T X T " P o o T E gwuﬁz iﬂ %M@;T
o o %o © () ~ ., o - > o = 7 . o
ﬂ T o T it O#E o 1 X =) EE —~ = o T
ciyerEl > wge EERT THTL T o ZoEE
H © _ N To — W w2 e e X N 9 R w X = <
DeTﬂ%EEMle Eoéo Wﬂuiﬂﬂ%ﬂuﬂuﬂ < N Mo Ho Aowewa,mo
G BTN Moup B T AR R T SR .
MR o op B <R uHxaﬂé}c% No mo & T = T E
R e CETESERY o= U B G
o = = o = o oj Gl o] ol o =
R TIED o BoTERIEE el b ew %<
. ) o) ! o) 7 M~ o] X o 07—~
Pl B T g mlb oy s Ta TEER T w2 K
ﬁE — o X0 ¥ wr B = ‘UI I o) ) — Ow ol WArO MA_H o c ‘_%ol o off = =) <° -
Ty DK B A N r o I W
7o Gl < <k T o X K K T ) T o il o i G
oo o w W - - ) oy o o I 1,] O Jo o o ” ] o o N o S
N = = & oo — < = o oo 0 X = - T ™ = BIK o o5
W AE BN =E Q I L o JONIC L  ay o oy moBE T odo 2o
of WX g .= - I T Tl N VI N s A R ST ) B O
T Mﬁ.ﬁ _ K iy =2 B B ) e o \% = Alm o m ol o ™0 gy @ ~ T %o ww ! e = Y o -
TP aESF gy B ¥ S gar ST SeHF TSRS T
TET VAT W RO T ITNGgTROANT DR o R R T pT D
ﬁ%%@nﬂ.ﬂeﬂﬁﬂ Te) ﬂiaﬂaﬂo@ﬂﬂﬁoﬂaﬂﬁuﬂrotmwmaﬁﬂﬂ%aﬁﬁiﬂx
dp T T hedy & PlTWYAToLTEXRITPgTozEg TH
AT RNAFETE N A ok X0 X N XO® ok N % Moo = M n 7 o) X T
TERH MY AR T o TSNS BITADT
Ny By R T R0 W g T HE SR z
S5 SO B teifi TRET
=] T IERES 1 X S
N N o TR 24y WIEY i
i pEW W E S o "B w =" —
gﬁdr%ﬂﬂ.%?ﬂufﬂo %M@ii unmE\D/,%alu 3
ul R . = m a =
woWoEmuutdrﬂ ﬂrurmﬂ_.ﬂ. I wnonw ﬂuﬁﬂmdl 1
el ERa TR S R D oo N 2 F w N = =
Rogr ™ — ok © N o o - B z 5 g
) o _ =< . b i L
%E%MM e T o T A oy 0 T 5T ® o XL E® Tl JNE L
]Mﬂntmm.ﬂwﬂlqmﬂﬂ} ™ RN %@q ,Dr._n_m_lqm,_ﬂ% n_rn s g
mnmk% ™ T Mo %ﬂ.{ 2l iﬂ@frﬂ mmﬂﬁ gy ) < & &
LT S S R . o o T $ =
o X e N = e]E oqr- ﬂoa. 7 X0 0 - %o A= W oan m o B = "
=) T o= il E] = m B X o
BrwspHideegs 0 0o ET s BuE o -
7 e = ~ 7 c
e BT ERTE % _m__._ ol ZEPWE m X" £
ﬁﬂoAﬂni%ﬂMﬂwﬂ? M EETD 8 2
g J |o = = =
X O O & = B o T T . ]
Ty siz" T eyl o BELEZzcgwPar 2
R I L T T T T~ B =R i o T = £
oo oMo R R A T E KB BT =

(Fig 2) Elements and conceptualization of ADDIE

ADDIE



314 FEEISSE|=2X H21E H3E

& F Aol 1 ZARE AFAA % A% 25 AN 09 o AASH
<Table 1> computer education majors incumbent elementary
3. oI uh school teacher
bachelor the master’s master the doctor’'s Doctor-S PhD
of A} course course Completion
3.1 .9+ 315%) | 305%) 6(0°%)] 3(15%) | 2(10%) |3(15%)
Analysis | | Sgsp A <Table 2> Experience participating in software education
(E4) R
O X
2y EPL 12(60%)
TR wA] A7 teacher | 20(100%) Unplugged 5(25%)
. > 7 /e E TAES Physical Computing 1(5%)
Design N - Etc 2(10%)
(4 7) > 2~AY A 2
- BT *é?ﬂ
sl=zl 2ol A A
> ek deld AR (TTCT) <Table 2>0l ¢|3td WA= 2TEGO| S & ws
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Development | | w5 - 35 34 H21AFA]) o2 eyt
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<Table 3> Improve capacity through this study
Implementation o
(2 &) T A Logical coblem Information
CT creativity | Thinking D Lvi utilization
b Ability sowing capability
Ev(egljgon L st G AAt teacher | 14(70%) 1(5%) 6(30%) | 7(35%) 6(30%)
uo

(Fig 3) Research procedure
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<Table 5> The theme of education program

Hour Learning theme

Understand the meaning of data science, learning

13 basic functions of scratch for that

Repeat structure, Conditional structure, Variables
4-6 |and lists, Understanding pen functions, Block
definition (recursion)

Collect public data and solve it for contents that
7-9 |you care about in life 1
(Bar graph implementation)

Collect public data and see the solution that you
10-12 |care about in life 2
(graph of broken line implementation)

Find themes in life, collect their own data, solve
13-15 |and display 1
(band graph implementation)

Find themes in life, collect their own data, solve
16-18 |and display 2
( circle graph implementation)

19-21 |Data Storytelling
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(1315 &3kt

- Define the problem

- Define data

- Define research questions and
hypotheses

J

- Determine the collection method
- Check the quality of data

- Prepare the data

- Add, select, and edit data

Define data problem
(problem searching)

Data collection

U
. - Visuali Jookin, igi
Understanding d;l;ahze by looking at the original
phenomena: e .
- Analyze individual properties
Expl . .
P Zilitlorsils data - Analyze relationships between
Y attributes
U
ize th .
Generalize the - Statistical inference
phenomenon
U
|Predictir1g phenomena‘ + Machine learning |
U

| Data Story Telling ‘ - Presentation, sharing |

(Fig 4) General procedure for problem-solving based
on data

3.2.3 e HA

A Al w4 s Tl Sl B R
AR, 13-1584 st FA AF SolA F
A% ;H sz dolElE Sske] 1A wol(m
g TG W Y BE % A= Fa A
e 00" giael A wuAE (Fig 5% 2t



316 FEUSKSI =X MH21dE FM3=
Li7t St=E H|O[E atst HuA
- HEY | 2016.12.11
TH| | ADIEZE A8 AEZA oia 27 o= 200

FH HY 0IRE) H UE )

AOLEREO0| HEHo)
off ¥4 H7| W20l

S0l met ohdst =71sit 7Sl o

N ADIEEO| U5 CHESHE0) M2t CHkst »7|sd 97|
S(B%=, SNS AjO|H 22 5)0] MG, QIEUl AFSEHCH Adt
EZ A2S0| M O S/180] Ot AQIER A2 AEY A 3
20| =20 27}?

2. ZH! ADIEZEQ0| AEYAS SHAATICHH OEA SHAANZ 5= U
=A| Lor2LC

3. 7Hd: ADIEE M82 AE2|A &40 =0| HCh

& 204~ CIO[E £ W ¢

1. 23 Y

Q

g HolE B3 24 )
*

@R DT R

0t/ RS e

Sim BT 2

e LE R L) y
) = st

& 3t~ EfMX Cio[E| EY ¢
1. H200|H HHE1 AZ5t of7| (AF2R])
- e o, ision

D
© 1020 30 40 50 60 70 80 90100
| —
aCreITn
L1 ] m
@ [ | o oo
. [rass @ as uva |
ot [ ran= 8 i waa |
2. M AN BME7|(ATRHR])
ADIEE A2 AEYA A0 =20| HCto|
7t Mo OFLLCH : 7%
L}, OLIC : 28%
Ch Tt} @ 54%
2f. D42 JCH 1 10% 5
of Zlz ADIEE AIB0| AEHA sjAd £20| 7ol HCi= 57
7t

=i
ik
il

EIENE

b

)
I
0x

S=rt2 LET SA017] W20l

2.0
Moo
£
£
I

i

—~& uu>rr
>
05
o
8
ful

N
[>0m2ny

s
NS

B4 US|, SAY X2 @
2 AE2OZ Qg HE AEZA

tnlal
on I'TE|> T
>
=) m
I
i
0

==

9| AFR0| AEZA SjAN T20| EHe HEIh HHO 64%

i
gg
B
=
N
+
rir
o
o

2447t

oA

o 2RA F 204 B AT B L AGOR o F
o]z t}. <Table 6> Zo] 3 Algtelli= AR 7ALSE ©
galeold FAHO R, npA T Al7kell= AR AR B B
FAEC] vHE ZRAES HF LR AR o
FolR, F 28] BNHH 4F B $IHAY
<Table 6> Program schedule
week 1 2-3 4
Pre-test, Final
Orientation, Scratch Education| announcement,
Scratch Foundation Post-test




LTE4X|E 88 U0 AZtet &5

3.2.5 I ©A

H7t gAAME
AR Fel A8 f%‘%x}oﬂ
A ANE B ans A=

3.3 18 T2 AS

wg Zeade g AFe] 98 97 g
AL ET R AR R ekl A3 et 2

3.3.1 7 oy
o AellA e e

918 <Table 7>3% Zo] ‘0 O0FZZ A& 2 AME '
st ‘coodstao A A ‘Hd =y AR
o

74 @ng 49

]11
>

O
oL O

FE 2 (volunteer sample) 1342 ol
o2 AAGA HA 2ol e, A
'*}ﬁ"] AMA AAE AL ol HAME EFs)
o] F 21akA] Yo HIAHJY BE IFEAES
Eﬂ’\ﬁ o AFE'E A ARgstdal ‘Scratch 2.0&
ALgEFATh A gl ik A A A <Table
7> A ATt

-

<Table 7> Subject of study

T S D)
Male Female Total
Gender 9 1 13
Total 9 4 13
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<Table 8> Experimental design

Pre-test Treatment Post-test

class O X (o))

X : education program
01, Oy : Pre—Post test(Creativity test)
= After the normality test, Paired sample T-test or
Wilcoxon’s signed rank test

of o] 2 HAe| Fold &doll nixl= &1 317

ol FAE HAA APARE A BAH DA
(pre test-post test control group design)E A}&3}%
3, ZA HAF =+ Torrance? TTCT(Torrance
Tests of Creative Thinking) #HAM =8 A, BES A}
&35t

4, A7Z 1|

41 ns T2 53 AS

411 o4 19 #4

A, A Jobo] AFAde drsta =X &<
st At AA-S A=
)3 Shapiro-Wilks A4 23 <Tab1e 9>9} 2t}

<Table 9> Normality test

Descriptive Statistics(N=13)
Subscales N 3D Max | Min stat p
Fluency 101.61 | 30,742 | 150 | 63 | .866 |.046%

Originality 10823 | 18248 | 135 | 79 | 939 | 447

Titles 111.07 | 31.183 | 160 | 66 | 925 | 295
Elaboration 10869 | 14907 | 134 | 8 | .943 | 492
Closure 84 17592 | 103 | 40 | 871 | .04
Average 102.72 15323 | 1322| 82 | 964 | 815
Index 110.87 | 16844 [1422| 8 | 977 | 964
* p<.05
o) kA Al dis Shapiro-Wilks A5F4 7
Ao ANG A3, K2 el felwst A7 046
om Yeh} ARAAE Azeted QiAo HEHA
EATh vUmA] Aol E FErt FoaEel 065

O 27 dErg ARl Ads o] FuEiEde] &

4.1.2 od AMHE - A A HI L

AR AL AL A3k 5] Wakg olu] 9

sle] <Table 10>} Zo] AfAdS gHe FH =
AU NSEE tHAS AAEA A, AFAS TR}
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